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Abstract
Background: Chondroblastomas are rare epiphyseal bone tumors. Very few cases with extra-
cortical aggressive soft tissue invasion or metastasis are reported.
Case presentation: We report a 28 year-old adult male who presented with a large swelling over
the left shoulder region. Pre-operative imaging revealed a large tumor arising from upper end of
humerus with extensive soft tissue involvement necessitating a fore-quarter amputation. Patient
received adjuvant radiation.
Conclusions: This patient is one of the largest chondroblastomas to be reported. Although
chondroblastomas are typically benign, rarely they can be locally aggressive or metastatic. Early
diagnosis and institution of proper primary therapy would prevent mutilating surgeries and
recurrences.
Background
Chondroblastoma is a rare epiphyseal benign bone
tumor, occurring usually in the second decade and consti-
tuting less than 1% of bone tumors [1]. Since chondrob-
lastomas are slow growing and present with pain and
swelling, it is usually treated when relatively small. Treat-
ment consists of curettage and bone grafting. Though it is
a benign entity, rarely it could breach the cortex and
involve adjacent areas.
Sixty years since chondroblastoma has been identified as
a distinct entity, there have been very few reports of viru-
lent behavior in the form of local aggressiveness or metas-
tasis [2]. An important contribution to such a virulent
tumor behavior in majority of these reports was surgical
intervention followed by recurrent disease. We present a
rare non-recurrent disease where the patient harbored the
primary disease for 12 years and the aggressive tumor
involved the adjacent soft tissues extensively necessitating
a fore-quarter amputation. The patient was informed that
his case would be published.
Case report
A 28 year-old male patient consulted us for a large swell-
ing over the anterior aspect of the left shoulder which he
had noticed 12 years earlier. The swelling had gradually
increased over these years but pain which was negligible
earlier had become more nagging over the previous 3
months. He was clinically evaluated 10 years earlier with
X-ray and was advised to undergo surgical resection. The
patient had refused the same, scared of losing his limb.
No documents were available of this earlier evaluation.
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BMC Musculoskeletal Disorders 2004, 5 http://www.biomedcentral.com/1471-2474/5/9At presentation, the patient had restricted shoulder joint
movement on the left side, nagging pain and excessive
sweating in the skin over the swelling. On examination,
there was an anteriorly placed large non tender swelling
over the left shoulder arising from the humerus and
involving the soft tissues with firm and soft areas. There
was excessive sweating in the skin overlying the tumor, left
upper limb, left side of neck and some areas over left
upper chest. The skin over axillary region of the swelling
was thickened. In addition, there were dilated veins and
cutaneous varicosities around the swelling. There was no
edema or venous engorgements of the left upper limb and
radial pulse was well felt. A clinical diagnosis of a recent
sarcomatous change in a benign tumor was entertained.
Roentgenogram of the part showed an expansile bone
lesion of the upper end of left humerus with areas of cal-
cification. CT scan of the part showed a large tumor of the
humeral head [Fig 1]. Fine needle aspiration cytology and
core needle biopsy of the swelling suggested a diagnosis of
chondroblastoma. However, owing to rarity of such a
presentation, sarcoma was still considered a possibility.
There were no metastases on evaluation.
The patient underwent fore-quarter amputation. Intra
operatively, the tumor was in close proximity to the lateral
chest wall but it was possible to obtain adequate margins
of the vessels and nerves at the thoracic outlet. The tumor
measured 21 × 16 × 10 centimeters [Fig 2]. Post operative
histopathology showed features of chondroblastoma with
CT scan showing a moderately enhancing tumor destroying the humeral head with a large extra-osseous component extending and infiltrating the surrounding muscles and s ft tis ues up to skinFigure 1
CT scan showing a moderately enhancing tumor destroying the humeral head with a large extra-osseous component extending 
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margins were tumor free and there were no atypical fea-
tures. The amputated stump was treated on a telecobalt
unit to a dose of 50 Gray in 25 fractions over 5 weeks
using tangential fields with a breast cone to spare the
lungs. The patient is disease free and is on regular follow-
up over the last five years.
Discussion
Most chondroblastomas are benign. Described variant
behaviors include aggressiveness, metastasis, sarcomatous
change and affliction of multiple bones [2-4]. Recurrences
are more frequent and are generally in the range of 5%-
10%; most of the times they are due to inadequate pri-
mary surgery and are cured by further conservative surgi-
cal procedures [5]. Pathologically, an extensive extra
cortical soft tissue involvement is termed aggressive.
'Atypical' indicates features of chondroblastoma with
hemangiopericytoma like areas or presence of myxoid
substance or spindle cells arranged in storiform pattern
[6]. Unfortunately these 'atypical' features are not good
predictors of future behavior of the disease. In a clinical
setting, 'aggressive' has been used to denote a locally large
or a recurrent lesion [7]. Most of the reported aggressive
chondroblastomas are recurrent and are aggressive on
recurrence [7-14]. In these cases, though there could be
inherent 'tumor aggressiveness', significant iatrogenic fac-
tors contributing to the aggressiveness include breaching
of cortex and accidental spillage at the time of curettage
resulting in implantation of tumor tissue in soft tissues
[2,9,14]. Hence, recurrence increases the chance of a
chondroblastoma becoming 'aggressive'. Considering
these factors, it is significant that only two of the earlier
reported cases are non-recurrent and would qualify as a
Saggital cut section of the resected specimen showing eccentric large tumor at upper end of humerus with margins closely abutting skinFi ure 2
Saggital cut section of the resected specimen showing eccentric large tumor at upper end of humerus with margins closely 
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cases which were claimed as aggressive chondroblastomas
were later diagnosed as chondrosarcomas by subsequent
reviewers [16,17]. The present case would qualify as the
third case of primary aggressive chondroblastoma on clin-
ical and pathologic criteria. There were no pathological
atypical features. The aggressive and metastatic behaviors
of 'benign' chondroblastomas have been thoroughly stud-
ied in two extensive reviews [1,2]. In most of the meta-
static chondroblastomas the behavior of the primary
tumor has been 'aggressive' with rare exceptions; on the
contrary, not all aggressive local lesions metastasize. This
patient did not develop any local recurrence in the 5 year
follow up. In addition, he did not develop metastasis in
the 12 year period he harbored the disease or during
follow-up.
There were neither signs of neurological involvement of
the left upper limb nor were there any signs of venous
flow impediment. The tumor was large, with extensive
involvement of humerus, surrounding muscles and soft
tissues up to skin. In addition there was encasement of
axillary vessels and branches of brachial plexus. In view of
these, a limb conservation procedure was not considered
feasible and a fore-quarter amputation was performed.
Excessive perspiration could be due to an autonomic stim-
ulation as the axillary vessels and brachial plexus were
encased by the tumor. The excessive perspiration has been
ascribed in another case where there was unilateral hyper-
hidrosis to pre-ganglionic autonomic stimulation [18].
Hyperhidrosis over the neck and upper chest subsided
post surgically prior to institution of radiation.
Photomicrograph of histopathology sections showing tumor cells with tumor cells in chondroid background with chicken wire calcification (indicated by arrow) (× 100)Figure 3
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sary to diagnose a chondroblastoma with certainty were
present. The microscopic features included the chondrob-
last, osteoclast like giant cells, mitotic rate of less than 4
per high power field, islands of primitive chondroid and
chicken wire calcification. There were no atypical features.
Since aggressive chondroblastomas are rare, and some
tumors reported as chondroblastomas were later diag-
nosed as chondrosarcomas, the microscopic picture was
reviewed by two other pathologists independently.
The neurovascular bundle and the surgical margins were
tumor free. However, in view of the large tumor size and
close proximity to the chest wall, administering adjuvant
radiation was deliberated upon. An additional factor con-
sidered was that it would be very difficult to treat a recur-
rence if one were to occur. Though post-irradiation
sarcomas have been documented in chondroblastoma,
they have occurred when the bone harboring the tumor
has been directly irradiated [1]. In this patient, the risk of
post radiation sarcoma would be very much akin to the
chest wall radiation following mastectomy as the radia-
tion administered was targeted to the amputated stump
including the skin and soft tissues [19]. Having consid-
ered these factors, the possible benefits of radiotherapy
outweighed the risks and patient received adjuvant
irradiation.
This patient was harboring an untreated chondroblast-
oma for 12 years and the disease was allowed to exhibit its
natural history. The inordinate delay in treatment cost
him his limb. The unanswered question is whether all
untreated chondroblastomas behave in this manner.
Recent chromosomal studies suggest that there appears to
be a preferential involvement of chromosomes 5 and 8 in
chondroblastomas and that 8q21 abnormalities may pre-
Photomicrograph of histopathology sections showing chicken wire or lace like calcification under magnification (× 400)Figure 4
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dict aggressive behavior [20]. Since only some of the
aggressive chondroblastomas metastasize, it is possible
that additional genetic changes determine the metastatic
event.
Conclusions
Chondroblastomas are benign lesions but can be locally
aggressive and rarely even metastatic disease has been
documented. We report a third case of non-recurrent pri-
mary aggressive chondroblastoma. To our knowledge this
is the largest aggressive chondroblastoma to be reported.
This patient had to undergo a mutilating fore-quarter
amputation due to inordinate delay in presentation. Early
diagnosis and appropriate therapy can prevent recur-
rences and mutilating surgeries.
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